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1 . Field of the Invention 

The present invention relates to a printer printing an image 
corresponding to print data output from a computer. 

2. Description of the Related Art 

Conventionally, there is a printer, which is provided with an 
image buffer stored with print data output from a computer, and prints 
data by transferring the print data stored in this image buffer to a print 
mechanism in sequence. 

FIG. 12 shows a control circuit in such a conventional printer. 
As shown in FIG. 12, the control circuit in the conventional printer is 
provided with a communication interface 20, a MPU (micro processing 
unit) 21, an image buffer 22, a VIF (video interface) 23, an image 
processing circuit 24, and a print mechanism 25, each connected to one 
another through a control bus Bl. Further, the conmiunication interface 
20, the MPU 21, the image buffer 22 and the VIF 23 are connected to 
one another through a data bus B2. 

The MPU 21 is a processing unit controlling an action of each 
circuit block through the control bus Bl. 

The communication interface 20 receives the print data 
transmitted from a host computer (not shown), and transmits the print 
data to the data bus B2. This print data is transmitted from the 
computer (or server), and includes character codes, image dot data, 
printer setting data, conmiands and the like. 

The image buffer 22 is a memory temporarily storing the print 
data individually transmitted to the data bus B2 from the 
communication interface 20 in accordance with the control of the MPU 
21. 
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The VIF 23 reads one piece of print data stored in the unage 
buffer 22, and outputs the print data read to the image processing 
circuit 24 as an image signal which is data from the printer, namely, a 
video signal, in accordance with the control of the MPU 21. The VIF 
23 receives a synchronous signal from the print mechanism 25 when 
outputting the image signal to the image processing circuit 24, and 
outputs the image signal in synchronism with this synchronous signal. 
Further, when the VIF 23 reads a new piece of print data, it is 
necessary for the MPU 21 to set an address and so on concerning the 
print data to be read in the image buffer 22. 

The image processing circuit 24 applies various image processes 
set by the MPU 21 to the image signal output from the VIF 23, and 
then outputs the image signal to the print mechanism 25. 

The print mechanism 25, based on the image signal received 
from the image processing circuit 24, prints an image corresponding to 
this image signal. The print mechanism 25 gives the synchronous signal 
to the VIF 23. 

As described above, the control circuit in the conventional 
printer is provided with only one set of the VIF 23 and the image 
processing circuit 24. Therefore, there are three problems as follows. 

The first problem in the conventional printer is explained. Since 
the control circuit in the conventional printer is provided with only one 
VIF 23, only an image corresponding to one piece of print data can be 
printed concerning one page. For example, to print text (data) in a 
prescribed form, when print data corresponding to the text and print 
data corresponding to the prescribed form are transmitted from the host 
computer, the MPU 21 previously integrates two pieces of print data 
into one piece of print data with a software process, and then stores it 
in the image buffer 22. In this way, the VIF 23 is capable of printing 



the text (data) on the prescribed form only by reading one piece of 
integrated print data from the image buffer 22. However, there is a 
problem in that the printer operates slowly because the integration 
process of print data gives a big load to the MPU 21. 

The second problem in the conventional printer is explained. 
Since the control circuit in the conventional printer is provided with 
only one VIF 23, this VIF 23 must read all of the print data. For 
example, in a case of a printer having a buffer memory of which 
capacity is smaller than one page and performing band printing, the 
VIF 23 must read all bands of print data in sequence transmitted from 
the host computer. Then, the VIF 23 must be reset by the MPU 21 in 
order to read a new piece of band print data. During the resetting, the 
VIF 23 must stop. Accordingly, there is a problem in that the image 
printed by the print mechanism 25 breaks off when a time necessary to 
reset the VIF 23 exceeds an allowed time (a time necessary to output all 
picture signals in a buffer in the VIF 23). 

The third problem in the conventional printer is explained. 
Since the control circuit in the conventional printer is provided with 
only one image processing circuit 24, one kind of unage process 
concerning one page is able to be executed. However, in a case in 
which the print data includes text data and image data, it is desirable 
that an unage processing suitable to the text data be applied to the text 
data while it is desirable that an image processing suitable to image data 
be applied to the image data. For example, it is desirable to apply the 
smoothing process to the text data while it is desirable to apply the 
intermediate tone process to the image data. Further, concerning the 
resolution of the image, in order to execute high-speed prmting, it is 
desirable to apply the low-resolution process to the text data, while it is 
desirable to apply the high resolution process to the image data. 



Moreover, concerning data compression/ decompression, it is desirable 
that, as to the text data, the run-length compression is executed in the 
host computer and then the run-length decompression is executed in the 
image processing circuit 24, while it is desirable that, as to the image 
data * the LZ compression is executed in the host computer and then the 
LZ decompression is executed in the image processing circuit 24. In 
spite of such a request for the control circuit in the conventional 
printer, there is a problem in that only one image process suitable to 
text data or image data is applied to the print data since there is only 
one image processing circuit 24. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the present invention to solve the 
problems in the conventional printer, and to provide a printer capable 
of individually processing a plurality of print data corresponding to 
parts of an image to be printed on one page and capable of printing the 
image on one page based on these print data. 

To solve the above-mentioned problems, the present invention 
introduces the following aspects. 

That is, the first aspect according to the present invention is a 
printer outputting a plurality of print data corresponding to an image to 
be printed on a same page, each of the print data having an attribute. 
The printer is provided with an image buffer stormg each of the print 
data in accordance with the attribute, a plurality of video interfaces, 
each of the video interfaces reading each of the print data stored in the 
image buffer, a print data integration circuit integrating the plurality of 
print data read by the video interfaces into a piece of print data for the 
same page, and an output mechanism outputting the image of the same 
page based on the print data integrated by the print data integration 



circuit. 

With this arrangement, the image buffer stores a plurality of 
print data to be printed on the same page in accordance with the 
attribute. Each video interface reads one of the print data stored in the 
image buffer independently of another video interface. Accordingly, it 
is possible to apply a peculiar process to each of the print data read by 
each video interface. Then, these print data are integrated by the print 
data integration circuit. The output mechanism outputs the image on the 
same page based on the print data integrated by the print data 
integration circuit. 

A printer of the second aspect is specified in that the plurality of 
print data stored in the image buffer contain form print data 
corresponding to a form and text print data corresponding to a text to 
be printed over the form. 

A printer of the third aspect, in addition to the first aspect, 
comprises a separation unit for separating print data corresponding to 
an image with text into print data corresponding to the image and print 
data corresponding to the text, and a storage unit for storing each of the 
print data separated by the separation unit in the image buffer in 
accordance with the attribute. 

A printer of the fourth aspect, in addition to the third aspect, 
further comprises a plurality of image processing circuits, each of the 
image processing circuits applying each image process to each of the 
print data read by each of the video interfaces. 

A printer of the fifth aspect is specified in that the plurality of 
print data stored in the image buffer are obtained by dividing print data 
corresponding to the image to be printed on the same page into a 
plurality of bands, and wherein the print data integration circuit 
repeatedly selects each of the print data read by each of the video 



interfaces and outputs selected print data to the output mechanism. 

The present invention may be a controller controlling a plurality 
of print data, each of the print data having an attribute. The controller 
is provided with a plurality of video interfaces, each of the video 
interfaces reading each of the print data stored in the image buffer 
storing each of the print data in accordance with the attribute, and a 
print data integration circuit integrating the plurality of print data read 
by the video interfaces into a piece of print data for the same page. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a configuration of a control 
circuit in a printer according to an embodiment of the present 
invention; 

FIG. 2 is a flowchart showing a control process executed by the 
MPU 2 in Operational Example 1; 

FIG. 3 is an explanatory view showing an operation of a printer 
in Operational Example 1; 

FIG. 4 is a flowchart showing a control process executed by the 
MPU 2 in Operational Example 2; 

FIG. 5 is an explanatory view showing an operation of a printer 
in Operational Example 2; 

FIG. 6 is a flowchart showing a control process executed by the 
MPU 2 in operational Example 3; 

FIG. 7 is an explanatory view showing an operation of a printer 
in Operational Example 3; 

FIG. 8 is a flowchart showing a control process executed by the 
MPU 2 in Operational Example 4; 

FIG. 9 is an explanatory view showing an operation of a printer 



in Operational Example 4; 

FIG. 10 is a flowchart showing a control process executed by 
the MPU 2 in operational Example 5; 

FIG. 11 is an explanatory view showing an operation of a 
printer in Operational Example 5; and 

FIG. 12 is a block diagram showing a configuration of a control 
circuit in a conventional printer. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Hereinafter, concrete explanations are given of embodiments of 
the present invention with reference to the drawings. 

First, an explanation will be given of a control circuit in a 
printer according to an embodiment of the present invention. 

FIG. 1 is a block diagram showing the control circuit in the 
printer according to the embodiment of the present invention. As shown 
in FIG. 1, the control circuit of the printer according to this 
embodiment is provided with a communication interface 1 , a MPU 
(micro processing unit) 2, an image buffer 3, first through nth VIFs 
(video interface) 4-1 through 4-n, fu-st through n-th image processing 
circuits 5-1 through 5-n, a selection integration circuit 6, and a print 
mechanism 7, each connected through a control bus Bl to one another. 
Further, the communication interface 1, the MPU 2, the image buffer 
3, and each of the VIFs 4-1 through 4-n are connected to one another 
through a data bus B2. The first VIF 4-1 is connected with the image 
processing circuit 5-1 through a data line D, and the second VIF 4-2 is 
connected to the image processing circuit 5-2 through a data line D. 
Similarly, the n-th VIF 4-n is connected to the n-th image processing 
circuit 5-n through a data line D. Each of the image processing circuits 
5-1 through 5-n is also connected to the selection integration circuit 6 



through a data line D. The selection integration circuit 6 is also 
connected to the print mechanism 7 through a data line D. The print 
mechanism 7 is connected to each of the VIFs 4-1 through 4-n through 
a signal line S. 

The conmiunication interface 1 receives print data transmitted 
from a host computer (not shown), and transmits the print data to the 
data bus B2. This print data is transmitted from the computer (or 
server), and includes character codes, image dot data, printer setting 
data, commands and the like. 

The MPU 2 is a central processing unit controlling an action of 
each circuit through the control bus Bl. Concretely, the MPU 2 
transmits an address and a command to each circuit in the printer 
through the control bus Bl, thereby storing the print data transmitted to 
the data bus B2 by the communication interface 1 into one of the 
storage areas "image 1", through " image, n" of a predetermined 
address in the image buffer 3, setting each of the VIFs 4-1 through 4-n, 
setting description of image processing to be executed by each of the 
image processing circuits 5-1 through 5-n, setting whether the selection 
integration circuit 6 should execute the selection action or the 
integration action, and instructing a printing start to the print 
mechanism 7. Incidentally, the selection integration circuit 6 executes 
three functions such as image data selection, image data integration and 
a combination of data selection and integration. The MPU 2 instructs 
the selection integration circuit 6 to execute one function among these 
three functions. 

Further, when print data transmitted to the data bus B2 by the 
conmiunication interface 1 includes text data and image data, the host 
computer generates this print data so as to be distinguished between 
text data and image data, that is, so as to be distinguished based on the 



attribute. Thus, the MPU 2 divides this print data into text data and 
image data (corresponding to a separation unit), and stores the divided 
pieces of data in the image buffer 3 independently (corresponding to a 
storage unit). 

5 The image buffer 3 is a memory temporarily storing each print 

data transmitted into the data bus B2 by the communication interface 1 
or the MPU 2 in a position corresponding to an address appointed by 
the MPU 2 through the control bus Bl. 

Each of the VIFs 4-1 through 4-n is instructed by the MPU 21 

10 through the control bus Bl, and reads print data from the position of 

the address appointed by this instruction in the image buffer 3. Then, 
each of the VIFs 4-1 through 4-n outputs the print data read as an 
image signal to each of the image processing circuits 5-1 through 5-n, 
respectively Each of the VIFs 4-1 through 4-n, when outputting the 

15 image . signal to each of the image processing circuits 5-1 through 5-n, 

receives a synchronous signal from the print mechanism 7 and outputs 
image signals for several lines in synchronism with the synchronous 
signal. 

Each of the image processing circuits 5-1 through 5-n applies 
2 0 various image processes instructed by the MPU 2 to the image signal 

output from one of the VIFs 4-1 through 4-n, respectively, and then 
outputs the image signal to the print mechanism 25. As the image 
process capable of being executed by each of the image processing 
circuits 5-1 through 5-n, there are the smoothing process for text data 
25 (a process making notches at peripheries of a bit map font constituting 

characters into smooth slanted lines or curves), the intermediate tone 
process for image data (a process smoothing variation of light and 
shade in the image), the low-resolution process for text data (a process 
reducing a number of dots constituting a character), the high-resolution 
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process for image data (a process making pixels constituting image 
fine), the run-length decompression process for the runlength 
compressed text data, and the LZ decompression process for the LZ 
compressed image data. 

The selection integration circuit 6 as a print data integration 
unit, when a selection action is instructed by the MPU 2 through the 
control bus Bl, selects an image signal from one image processing 
circuit 5 appointed by the MPU 2 and transmits it to the print 
mechanism 7, and when transmission of the image signal from this 
image processing circuit 5 terminates, selects an image signal from 
another image processing circuit 5 appointed by the MPU 2 and 
transmits it to the print mechanism 7. In this way, when the selection 
action is instructed, the selection integration circuit 6 selects image 
signals from two image processing circuits 5 appointed by the MPU 2, 
integrates them as an image signal (print data) for one page, and 
transmits this image signal to the print mechanism 7. Further, the 
selection integration circuit 6, when an integration action is instructed 
by the MPU 2 through the control bus Bl, integrates image signals 
from a plurality of image processing circuits 5 appointed by the MPU 2 
into one image signal so as to integrate them into print data for one 
page, and transmits this image signal to the print mechanism 7. 

The print mechanism 7, based on the image signal received 
from the selection integration circuit 6, prints an image corresponding 
to this image signal on a sheet of paper. The print mechanism 7 gives 
synchronous signals to all VIFs 4-1 through 4-n outputting image 
signals selected or integrated by the selection integration circuit 6. 

Next, explanations will be given of controls ( that is, actions of 
the printer) actually executed by the MPU 2 for every kind of print data 
transmitted fi-om the host computer (not shown) as operational 
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examples 1 through 5. 

< Operational Example 1 > 

The operational example 1 shows a control process (action of 
the printer) executed when print data for printing an image of a text 
(hereinafter, called "text print data") and print data for printing an 
image of a form (hereinafter, called "form print data") are transmitted 
from the host computer (not shown) to execute form printing (overlay 
printing). 

FIG. 2 is a flowchart showing this control process, and FIG. 3 
is an explanatory view showing an action in the printer when the MPU 
2 executes the control process according to this flowchart. 

The flowchart in FIG. 2 starts with the conmiunication interface 
1 receiving print data transmitted from the host computer (not shown). 
After starting, the MPU 2 transmits the text print data (code or image 
data) to the image buffer 3 from the communication interface 1 (SOI), 
and transmits the image print data to the image buffer 3 from the 
communication interface 1 (S02). At this time the MPU 2, as shown in 
FIG. 3, stores the text print data in a position 3a indicated by the first 
address in the image buffer 3 (hereinafter, called "the first address 
position"), and stores the form print data in a position 3b indicated by 
the second address in the image buffer 3 (hereinafter, called "the 
second address position"). The order of SOI and S02 may be reversed. 

At S03, the MPU 2 instructs the first VIF 4-1 to read print data 
from the first address position 3a in the image buffer 3 and instructs the 
second VIF 4-2 to read print data from the second address position 3b 
in the image buffer 3. 

At S04, the MPU 2 instructs the selection integration circuit 6 
to execute the integration action. 

At S05, the MPU 2 instructs the first and second VIFs 4-1 and 



4- 2, the first and second image processing circuits 5-1 and 5-2, the 
selection integration circuit 6, and the print mechanism 7 to start 
printing. The first VIF 4-1, when receiving the instruction, reads the 
text print data fi'om the first address position in the image buffer 3 and 
transmits image signals for several lines to the selection integration 
circuit 6 through the first image process circuit 5-1. At the same time, 
the second VIF 4-2 reads the form prmt data from the second address 
3b in the image buffer 3 and transmits image signals for several lines to 
the selection integration circuit 6 through the second image process 
circuit 5-2. The selection integration circuit 6 integrates the image 
signals received through the first and second image processing circuits 

5- 1 through 5-2, and transmits the integrated image signal to the print 
mechanism 7. The print mechanism 7 prints the image corresponding to 
the image signal received from the selection integration circuit 6 on a 
sheet of paper. After this printing, the print mechanism 7 transmits the 
synchronous signal to both the first and second VIFs 4-1 and 4-2. The 
first and second VIFs 4-1 and 4-2, which receive this synchronous 
signal, transmit image signals to the selection integration circuit 6 as 
long as there is an image signal not yet transmitted. 

At S06, the MPU 2 waits until the first and the second VIFs 4-1 
and 4-2 transmit all image signals corresponding to print data ( that is, 
until the print mechanism 7 finishes the printing). When transmission 
of all image signals corresponding to print data is finished ( that is, 
when printing by the print mechanism 7 is finished), the MPU 2 
terminates this control process. 

In this way, according to the operational example 1, not the 
software process in the MPU 2, but the hardware action in the selection 
integration circuit 6 integrates text data and form data for the form 
printing. Accordingly, there is no need of a time required to integrate 



text print data and form print data by the MPU 2; therefore, the 
printing by the print mechanism 7 is executed in real time as to 
transmission of print data from the host computer. 
< Operational Example 2 > 

The operational example 2 shows the control process (action of 
a printer) executed in order to execute printing when print data 
including text data and image data are transmitted. 

FIG. 4 is a flowchart showing this control process, and FIG. 5 
is an explanatory view showing an action in the printer when the MPU 
2 executes the control process according to this flowchart. 

The flowchart in FIG. 4 starts with the communication interface 
1 receiving print data transmitted from the host computer (not shown). 
At SIO, after starting, the MPU 2 reads the print data from the 
communication interface 1 . 

At SIX, the MPU 2 divides the print data read into print data 
corresponding to a text part (hereinafter, called "text print data") and 
print data corresponding to an image part (hereinafter, called "image 
print data") based on the attribute shown in the print data transmitted 
from the computer (equivalent to a separation unit). 

At S12, the MPU 2 transmits the text print data and the image 
print data to the image buffer 3. At that time, the MPU 2, as shown in 
FIG. 5, stores the text print data in a position 3a indicated by the first 
address in the image buffer 3 (hereinafter, called "the first address 
position") and stores the image print data in a position 3b indicated by 
the second address in the image buffer 3 (hereinafter, called "the 
second address position") (equivalent to a storage unit). 

At S13, the MPU 2 instructs the VIF 4-1 to read print data from 
the first address position 3a in the image buffer 3, and instructs the 
second VIF 4-2 to read print data from the second address position 3b 



in the image buffer 3. 

At S14, the MPU 2 instructs the first image processing circuit 
5-1 for the text part to execute the smoothing process. 

At S15, the MPU 2 instructs the second image processing 
circuit 5-2 for the image part to execute the intermediate tone process. 

At SI 6, the MPU 2 instructs the selection integration circuit 6 
to execute the integration action. 

At S17, the MPU 2 instructs the first and second VIFs 4-1 and 
4-2, the first and second image processing circuits 5-1 and 5-2, the 
selection integration circuit 6, and the print mechanism 7 to start the 
printing. The first VIF 4-1, when receiving this instruction, reads the 
text print data from the first address position 3a in the image buffer 3 
and transmits image signals for several lines to the first image 
processing circuit 5-1. At the same time, the second VIF 4-2 reads the 
image print data from the second address position 3b in the image 
buffer 3 and transmits image signals for several lines to the second 
image processing circuit 5-2. The first image processing circuit 5-1, 
which receives the image signals, transmits them to the selection 
integration circuit 6 after applying the smoothing process to the image 
signals. The second image processing circuit 5-2, which receives the 
image signals, transmits them to the selection integration circuit 6 after 
applying the intermediate tone process to the image signals. The 
selection integration circuit 6 integrates image signals received from the 
first and second image processing circuits 5-1 and 5-2 and transmits the 
integrated image signal to the print mechanism 7. The print mechanism 
7 prints the image corresponding to the image signal received from the 
selection integration circuit 6 on a sheet of paper. After this printing, 
the print mechanism 7 transmits the synchronous signal to the first and 
second VIFs 4-1 and 4-2 as above described. The first and second VIFs 



4-1 and 4-2, which receive the synchronous signal, transmit image 
signals of the next line to the selection integration circuit 6 as long as 
there is an image signal not yet transmitted. 

At SI 8, the MPU 2 waits until the first and second VIFs 4-1 and 
4-2 transmit all image signals corresponding to print data ( that is, the 
print mechanism 7 terminates the printing). When transmission of all 
image signals corresponding to print data is finished (when the print 
mechanism 7 finishes the printing), the MPU 2 terminates this control 
process. 

In this way, according to the operational example 2, it is 
possible to divide print data received from the host computer into a 
plurality of parts according to a kind of image, and to execute an image 
process which differs for every divided part. Then, the print data to 
which respective image processes are applied are integrated into an 
image signal for one page and printed "on a sheet of paper. 
< Operational Example 3 > 

The operational example 3 shows a control process (action of 
the printer) executed in order to print data in the most suitable 
resolution when the print data including both text data and image data 
are transmitted. 

FIG. 6 is a flowchart showing this control process, and FIG. 7 
is an explanatory view showing an action in the printer when the MPU 
2 executes the control process according to this flowchart. 

The flowchart in FIG. 6 starts with the communication interface 
1 receiving print data transmitted from the host computer (not shown). 
At S20, after starting, the MPU 2 reads print data from the 
communication interface 1 . 

At S21, the MPU 2 divides the print data read into print data 
corresponding to a text part (hereinafter, called "text print data") and 



print data corresponding to an image part (hereinafter, called "image 
print data") (equivalent to a separation unit). 

At S22, the MPU 2 transmits the text print data and the image 
print data to the image buffer 3. At that time, the MPU 2, as shown in 
FIG. 7, stores the text print data in a position 3a indicated by the first 
address in the image buffer 3 (hereinafter, called "the first address 
position") and stores the image print data in a position 3b indicated by 
the second address in the image buffer 3 (hereinafter, called "the 
second address position") (equivalent to a storage unit). 

At S23, the MPU 2 instructs the first VIF 4-1 to read print data 
from the first address position 3a in the image buffer 3, and instructs 
the second VIF 4-2 to read print data from the second address position 
3b in the image buffer 3. 

At S24, the MPU 2 instructs the first image processing circuit 
5-1 for the text part to execute the low-resolution process. 

At S25, the MPU 2 instructs the second image processing 
circuit 5-2 for the image part to execute the high-resolution process. 

At S26, the MPU 2 instructs the selection integration circuit 6 
to execute the integration action. 

At S27, the MPU 2 instructs the first and second VIFs 4-1 and 
4-2, the first and second image processing circuits 5-1 and 5-2, the 
selection integration circuit 6, and the print mechanism 7 to start the 
printing. The first VIF 4-1, when receiving this instruction, reads the 
text print data from the first address position 3a in the image buffer 3 
and transmits image signals for several lines to the first image 
processing circuit 5-1. At the same time, the second VIF 4-2 reads the 
image print data from the second address position 3b in the image 
buffer 3 and transmits image signals for several lines to the second 
hnage processing circuit 5-2. The first image processing circuit 5-1, 



which receives the image signal, transmits the image signal to the 
selection integration circuit 6 after applying the low-resolution process 
to the image signal. The second image processing circuit 5-2, which 
receives the image signal, transmits the image signal to the selection 
integration circuit 6 after applying the high-resolution process to the 
image signal. The selection integration circuit 6 integrates image 
signals received from the first and second image processing circuits 5-1 
and 5-2, and transmits the integrated image signal to the print 
mechanism 7. The print mechanism 7 prints the image corresponding to 
the image signal received from the selection integration circuit 6 on a 
sheet of paper. After this printing, the print mechanism 7 transmits the 
synchronous signal to the first and second VIFs 4-1 and 4-2 as 
described above. The first and second VIFs 4-1 and 4-2, which receive 
the synchronous signal, transmit image signals of the next line to the 
selection integration circuit 6 as long as there is an image signal not yet 
transmitted. 

At S28, the MPU 2 waits until the first and second VIFs 4-1 and 
4-2 transmit all image signals corresponding to print data ( that is, until 
the printing by the print mechanism 7 is finished). The MPU 2 
terminates this control process when transmission of all picture signals 
corresponding to print data terminates ( that is, when the printing by 
the print mechanism 7 is finished). 

In this way, according to the operational example, it is possible 
to divide the print data received from the host computer into a plurality 
of parts according to kinds of images, and to execute an image process 
which differs for every divided part. Then, the print data to which the 
respective image processes are applied are integrated into an image 
signal for one page, and printed on a piece of paper. 
< Operational Example 4 > 



buffer 3, and instructs the second VIF 4-2 to read compressed print 
data from the second address position 3b in the image buffer 3. 

At S34, the MPU 2 instructs the first image processing circuit 
5-1 for the text part to execute the run- length decompression process. 

At S35, the MPU 2 instructs the second image processing 
circuit 5-2 for the image part to execute the LZ decompression. 

At S36, the MPU 2 instructs the selection integration circuit 6 
to execute the integration process. 

At S37, the MPU 2 instructs the first and second VIFs 4-1 and 
4-2, the first and second image processing circuits 5-1 and 5-2, the 
selection integration circuit 6, and the print mechanism 7 to start 
printing. The first VIF 4-1, when receiving this instruction, reads the 
compressed text print data from the first address position 3a in the 
image buffer 3 and transmits the image signals for several lines to the 
image processing circuit 5-1. At the same time, the second VIF 4-2 
reads the compressed image print data from the second address position 
3b in the image buffer 3, and transmits the image signals for several 
lines to the second image processing circuit 5-2. The first image 
processing circuit 5-1, which receives an image signal, transmits it to 
the selection integration circuit 6 after applying the run-length 
decompression process to this image signal. On the other hand, the 
second image processing circuit 5-2, which receives an image signal, 
transmits it to the selection integration circuit 6 after applying the LZ 
decompression process to this image signal. The selection integration 
circuit 6 integrates image signals received from the first and second 
image processing circuits 5-1 and 5-2, and transmits the integrated 
image signal to the print mechanism 7. The print mechanism 7 prints 
the image corresponding to the image signal received from the selection 
integration circuit 6 on a sheet of paper. After this printing, the print 




The operational example 4 shows a control process (action of 
the prmter) executed in order to execute a decompression process 
corresponding to each compression method when compressed print 
data, including a text part to which the run-length compression process 
is applied and an image part to which the LZ compression process is 
applied, are transmitted. 

FIG. 8 is a flowchart showing this control process, and FIG. 9 
is an operational explanatory view showing an action in the printer 
when the MPU 2 executes the control process according to this 
flowchart. 

The flowchart in FIG. 8 starts with the conmiunication interface 
1 receiving the compressed print data transmitted from the host 
computer not shown. At S30, after starting, the MPU 2 reads 
compressed print data from the communication interface 1 . 

At S31, the MPU 2 separates the compressed print data read 
into compressed print data corresponding to a text part (hereinafter, 
called "text compressed print data") and compressed print data 
corresponding to an image part (hereinafter, called "image compressed 
print data") (equivalent to a separation unit). 

At S32, the MPU 2 transmits the compressed text print data and 
the compressed image print data to the image buffer 3. At that time, the 
MPU 2, as shown in FIG. 9, stores the compressed text print data in a 
position 3a indicated by the first address in the image buffer 3 
(hereinafter, called "the first address position") and stores the 
compressed image print data in a position 3b indicated by the second 
address in the unage buffer 3 (hereinafter, called "the second address 
position") (equivalent to a storage unit). 

At S33, the MPU 2 instructs the first VIF 4-1 to read 
compressed print data from the first address position 3a in the image 
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mechanism 7 transmits the synchronous signal to the first and second 
VIFs 4-1 and 4-2 as above described. The first and second VIFs 4-1 
and 4-2, which receive the synchronous signal, transmit an image 
signal of the next line to the selection integration circuit 6 as long as 
there is an image signal not yet transmitted. 

At S38, the MPU 2 waits until the first and second VIFs 4-1 and 
4-2 transmit all image signals corresponding to print data ( that is, the 
printing by the print mechanism 7 is fmished). Then, the MPU 2 
terminates this control process when transmission of all image signals 
corresponding to print data is finished ( that is, when the printing by 
the print mechanism 7 is fmished). 

In this way, according to the operational example 4, though 
print data, including various images of which properties are different 
from one another in one page, are transmitted to a printer, the print 
data are divided into a plurality of parts according to the properties of 
the images and are compressed by suitable processes according to the 
properties of the images in the respective parts, whereby it becomes 
possible to make a size of print data smaller and to transmit the small 
print data to a printer. Accordingly, it is possible to shorten a time 
necessary for transmission of the print data. In the printer, the print 
data are divided for every property, and independently stored in the 
image buffer 3. Then, a decompression process corresponding to the 
compression process applied to each part by each image processing 
circuit 5 is applied to each part, whereby an original image is restored. 
Thereafter, the restored images are integrated into an image for one 
page, and printed on a sheet of paper. 
< Operational Example 5 > 

The operational example 5 shows a control process (action of 
the printer) executed when print data (hereinafter, called "band print 



data") obtained by dividing print data for one page for every band in 
order to execute the band printing, are transmitted from host computer 
not shown. 

FIG. 10 is a flowchart showing this control process, and FIG. 
11 is an operational explanatory view showing an action in the printer 
when the MPU 2 executes the control process according to this 
flowchart. 

The flowchart in FIG. 10 starts with the communication 
interface 1 receiving the first band print data transmitted from the host 
computer (not shown). At S40, after starting, the MPU 2 starts the 
transmission of the band print data from the communication interface 1 
to the image buffer 3. Then, the MPU 2 transmits the received band 
print data to the image buffer 3 by an interrupt whenever the 
communication interface 1 receives new band print data. At that time, 
the MPU 2 independently stores each band print data in any space area 
in the image buffer 3 (including storage areas of print data already read 
into the VIF 4). 

At S41, the MPU 2 instructs the first VIF 4-1 to read the first 
band print data stored in the image buffer 3. 

At S42, the MPU 2 instructs the selection integration circuit 6 
to execute the selection action. Concretely, it is instructed to select the 
image signal transmitted from the first VIF 4-1. 

Next, the MPU 2 executes a loop process at S43 through S47 in 
order to execute the printing corresponding to each band print data. At 
S43, after entering the loop process, the MPU 2 instructs the selection 
integration circuit 6, the VIF 4 selected by the selection integration 
circuit 6 (the first VIF 4-1 when a number of times the loop process is 
executed is odd, and the second VIF 4-2 when a number of times the 
loop process is executed is even), the image processing circuit 5 



selected by the selection integration circuit 6 (the first image processing 
circuit 5-1 when a number of times the loop process is executed is odd, 
and the second image processing circuit 5-2 when a number of times 
the loop process is executed is even), and the print mechanism 7 to 
start a printing. When the number of times the loop process is executed 
is odd, the first VIF 4-1 receiving the instruction of printing start, as 
shown in FIG. 11, reads odd-numbered band print data and transmits 
image data for several lines to the selection integration circuit 6 
through the image processing circuit 5-1. When the number of times 
the loop process is executed is even, as shown in FIG. 12, the second 
VIF 4-2, which receives the instruction of printing start, reads even- 
numbered band printing data and transmits image signals for several 
lines to the selection integration circuit 6 through the second image 
processing circuit 5-2. The selection integration circuit 6, when the 
number of times the loop process is executed is odd, selects the image 
signals received through the first image processing circuit 5-1 and 
transmits them to the print mechanism 7, and when the number of 
tunes the loop process is executed is even, selects the image signals 
received through the second image processing circuit 5-2 and transmits 
them to the print mechanism 7. The print mechanism 7 prints an image 
corresponding to the image signal received from the selection 
integration circuit 6 on a sheet of paper. After this printmg, the print 
mechanism 7 transmits the synchronous signal to the first VIF 4-1 
when the number of times the loop process is executed is odd, and the 
synchronous signal is transmitted to the second VIF 4-2 when the 
number of times the loop process is executed is even. The first VIF 4-1 
or the second VIF 4-2, which receives the synchronous signal, 
transmits an image signal of the next line to the selection integration 
circuit 6 as long as there is an image signal not yet transmitted. 



At S44, the MPU 2 instructs the other VIF 4 (the second VIF 4- 
2 when the number of times the loop process is executed is odd, and 
the first VIF 4-1 when the number of times the loop process is executed 
is even) to read the next band print data stored in the image buffer. 

At S45, the MPU 2 waits until the VIF 4 transmitting image 
signals terminates transmission of all image signals corresponding to 
each band print data. Then, the MPU 2 advances the process to S46 
when the transmission of all image signals corresponding to each band 
print data terminates. 

At S46, the MPU 2 checks whether all band printing data stored 
in the buffer 3 are completely read. The MPU 2 returns the process to 
S43 after instructing the selection integration circuit 6 to select the 
image signal transmitted from the other VIF 4 at S47 when all band 
print data are not completely read. 

The MPU 2 terminates this control process when all band print 
data stored in the buffer 3 are completely read. 

In this way, according to the operational example 5, two VIFs 4 
are alternatively assigned every band in order to execute the band 
printing. Accordingly, while one VIF 4 acts, the other VIF 4 stops; 
therefore, it is possible to set the stopped VIF by taking a sufficient 
time without effecting the acting VIF 4. Then, the other VIF 4 
promptly inherits the process when the acting VIF 4 stops after 
finishing the transmission of image signals. As a result, there is no case 
wherein the printed image breaks off. 

As explained in each operational example, the printer of this 
embodiment is provided with a plurality of VIFs 4 and image 
processing circuits 5; therefore, it is possible to independently store a 
plurality of print data for printing an image for one page in the image 
buffer 3 and to integrate them into a piece of print data for one page by 



the selection integration circuit 6, thereby printing the image on one 
page. 

As described above, according to the printer of the present 
invention, it is possible to independently process a plurality of print 
5 data, each of the print data corresponding to each part to be an image 

printed on one page, and to print the image on one page based on these 
print data. 

This invention being thus described, it will be obvious that 
same may be varied in various ways. Such variations are not to be 
1 0 regarded as departures from the spirit and scope of the invention, and 

all such modifications would be obvious for one skilled in the art and 
intended to be included within the scope of the following claims. 
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